Identification of novel interactions in HIV-1 capsid protein assembly by high-resolution mass spectrometry.
The pleomorphic nature of the immature and mature HIV-1 virions has made it difficult to characterize intersubunit interactions using traditional approaches. While the structures of isolated domains are known, the challenge is to identify intersubunit interactions and thereby pack these domains into supramolecular structures. Using high-resolution mass spectrometry, we have measured the amide hydrogen exchange protection factors for the soluble capsid protein (CA) and CA assembled in vitro. Comparison of the protection factors as well as chemical crosslinking experiments has led to a map of the subunit/subunit interfaces in the assembled tubes. This analysis provides direct biochemical evidence for the homotypic N domain and C domain interactions proposed from cryo-electron microscopy image reconstruction of CA tubes. Most significantly, we have identified a previously unrecognized intersubunit N domain-C domain interaction. The detection of this interaction reconciles previously discrepant biophysical and genetic data.